It has recently been proposed that geomagnetic jerks observed at the Earth's surface could be viewed as singularities in the time behavior of the geomagnetic field with a regularity of about 1.5 when wavelet analyzed. Such a signal should have suffered some distortion when diffusing from the core-mantle boundary (CMB) through the conducting mantle. Assuming that the upper mantle is an insulator and given the electromagnetic time constant of the mantle, we compute the distortion that a pure singularity introduced at the CMB suffers as it traverses the mantle. We compute this distortion through its effects on the so-called ridge functions extracted from the wavelet transform of the signal. This distortion is very similar to the small but significant one that we observe in real data. We therefore speculate that jerks must have been pure singularities at the base of the mantle and infer an average estimate for the mantle electromagnetic time constant from the way the signal is distorted by fitting the synthetic ridge functions to the experimental ones. Assuming, for example, a thickness of 2000 km for a uniform lower conducting mantle, we find an electrical conductivity smaller than 10 $ m -1. This value is in reasonable agreement with values derived from high-pressure experiments for a silicate mantle.
Introduction
Variations of the geomagnetic field are the sum of external variations (whose sources are located in the ionosphere or farther out in the magnetosphere) and the so-called secular variation of the main field of internal origin. The secular variation gives information on the motions in the fluid core [e.g., Hulot et al., 1992 ] and provides tests for the different models of field generation which have been put forward. Also, and this is the subject of the present paper, the shortest-period components of the secular variation reaching the Earth's surface which are not completely screened by the mantle make it possible to estimate some average value of its electrical conductivity.
Examination of geomagnetic data from worldwide observatories has revealed sudden changes of the trend of the secular variation, which have been called "geomagnetic jerks" or "secular variation impulses" and have been discussed by a number of authors [Courtillot et origin of these events. In order to recover more accurate information about these events (time of occurrence, duration, distribution, and other characteristics), we recently applied a wavelet analysis to geomagnetic time series from •0 100 observatories [Alexandrescu et al., 1995 [Alexandrescu et al., , 1996 . We found that seven, and only seven, such events took place during the 1900-1990 period, two of which (1969 and 1978) at least could be described as global in character. The events reveal a singular behavior with a regularity (see equation (27)) close to 1.5. A more recent geomagnetic jerk occuring in 1991 has been discussed by Macmillan [1996] and De Michelis et al.
[1998] and also has a worldwide character [Le Huy et al. , 1998 ].
The identification of these geomagnetic jerks originating within the core, observed at the top of the mantle, and having a short time constant produced a flurry of interest in the topic of lower mantle conductivity. By combining (7) and (8) Table 1 for each observatory.
Synthetic Jerks
Alexandrescu et al. [1995, 1996] indicate a conductivity distribution which is weak and slowly increasing with depth; in general agreement with the estimates we obtain in the present study. It should be emphasized that our study relies on the assumption that a jerk is a singularity at the CMB.
Some assumptions are necessary in studies of the mantle filter for which we know the output but not the input.
The assumption that the jerk originated as a singularity introduced at the base of the mantle is the simplest possible.
